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Association of Cognitive Impairment With Treatment and Outcomes
in Older Myocardial Infarction Patients: A Report From the
NCDR Chest Pain—MI Registry

Akshay Bagai, MD, MHS; Anita Y. Chen, MS; Jacob A. Udell, MD, MPH; John A. Dodson, MD; David D. McManus, MD;
Mathew S. Maurer, MD; Jonathan R. Enriquez, MD; Judith Hochman, MD; Abhinav Goyal, MD, MHS; Timothy D. Henry, MD;
Martha Gulati, MD; Kirk N. Garratt, MD; Matthew T. Roe, MD, MHS; Karen P. Alexander, MD

Background—Little is known regarding use of cardiac therapies and clinical outcomes among older myocardial infarction (Ml)
patients with cognitive impairment.

Methods and Results—Patients >65 years old with Ml in the NCDR (National Cardiovascular Data Registry) Chest Pain—MI Registry
between January 2015 and December 2016 were categorized by presence and degree of chart-documented cognitive impairment.
We evaluated whether cognitive impairment was associated with all-cause in-hospital mortality after adjusting for known
prognosticators. Among 43 812 ST-segment—elevation myocardial infarction (STEMI) patients, 3.9% had mild and 2.0% had
moderate/severe cognitive impairment; among 90 904 non-ST-segment—elevation myocardial infarction (NSTEMI patients, 5.7%
had mild and 2.6% had moderate /severe cognitive impairment. A statistically significant but numerically small difference in the use of
primary percutaneous coronary intervention was observed between patients with STEMI with and without cognitive impairment
(none, 92.1% versus mild, 92.8% versus moderate/severe, 90.4%; P=0.03); use of fibrinolysis was lower among patients with
cognitive impairment (none, 40.9% versus mild, 27.4% versus moderate/severe, 24.2%; P<0.001). Compared with NSTEMI patients
without cognitive impairment, rates of angiography, percutaneous coronary intervention, and coronary artery bypass grafting were
significantly lower among patients with NSTEMI with mild (41%, 45%, and 70% lower, respectively) and moderate /severe cognitive
impairment (71%, 74%, and 93% lower, respectively). After adjustment, compared with no cognitive impairment, presence of
moderate/severe (STEMI: odds ratio, 2.2, 95% Cl, 1.8-2.7; NSTEMI: odds ratio, 1.7, 95% Cl, 1.4—2.0) and mild cognitive impairment
(STEMI: OR, 1.3, 95% CI, 1.1-1.5; NSTEMI: odds ratio, 1.3, 95% Cl, 1.2—1.5) was associated with higher in-hospital mortality.

Conclusions—Patients with NSTEMI with cognitive impairment are substantially less likely to receive invasive cardiac care, while
patients with STEMI with cognitive impairment receive similar primary percutaneous coronary intervention but less fibrinolysis.
Presence and degree of cognitive impairment was independently associated with increased in-hospital mortality. Approaching
clinical decision making for older patients with M| with cognitive impairment requires further study. (/ Am Heart Assoc. 2019;8:
e012929. DOI: 10.1161/JAHA.119.012929.)
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Ider adults comprise a substantial and growing propor- Cognitive impairment is an important source of functional
tion of acute myocardial infarction (MI) patients.’ One decline and increased healthcare utilization.* Prior studies
fifth of older adults have impairment of cognitive function,? have shown worse outcomes in patients with Ml with
with higher prevalence among those with vascular disease.® dementia as compared with not having dementia.’

From the Terrence Donnelly Heart Center, St. Michael’s Hospital (A.B.) and Women’s College Hospital and Toronto General Hospital (J.A.U.), University of Toronto,
Ontario, Canada; University of Rochester, NY (A.Y.C.); New York University School of Medicine, New York, NY (J.A.D., J.H.); University of Massachusetts Memorial
Medical Center, Worcester, MA (D.D.M.); Columbia University, New York, NY (M.S.M.); University of Missouri-Kansas City, Saint Luke’s Mid-America Heart Institute,
Kansas City, MO (J.R.E.); Emory University School of Medicine, Atlanta, GA (A.G.); Cedars-Sinai Heart Institute, Los Angeles, CA (T.D.H.); University of Arizona College of
Medicine-Phoenix, Phoenix, AX (M.G.); Christiana Care Health System, Newark, DE (K.N.G.); Duke Clinical Research Institute, Durham, NC (M.T.R., K.P.A.).
Correspondence to: Akshay Bagai, MD, MHS, Terrence Donnelly Heart Center, St. Michael’s Hospital, University of Toronto, Toronto, Ontario, Canada. E-mail:
bagaia@smbh.ca

Received April 21, 2019; accepted July 25, 2019.

© 2019 The Authors. Published on behalf of the American Heart Association, Inc., by Wiley. This is an open access article under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use is non-
commercial and no modifications or adaptations are made.

DOI: 10.1161/JAHA.119.012929 Journal of the American Heart Association 1


info:doi/10.1161/JAHA.119.012929
mailto:bagaia@smh.ca
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Cognitive Impairment and Myocardial Infarction Bagai et al

Clinical Perspective

What Is New?

» Approximately 1in 13 older patients with myocardial infarction
in the United States have cognitive impairment documented in
medical charts; patients with non—-ST-segment—elevation
myocardial infarction with cognitive impairment are substan-
tially less likely to receive invasive cardiac care, while patients
with ST-segment—elevation myocardial infarction with cogni-
tive impairment receive similar primary percutaneous coronary
intervention but less fibrinolysis.

* Presence and degree of cognitive impairment was indepen-
dently associated with increased in-hospital mortality.

What Are the Clinical Implications?

Improving outcomes of this patient population requires
understanding the myocardial infarction presentation in the
context of other medical conditions and patient goals of
care.

Additional studies are needed to determine an optimal
approach to inform clinical decision making for older
patients with myocardial infarction with cognitive impair-
ment.

Mechanisms for worse outcomes are multifactorial and
include delayed recognition of the symptoms and contact
with medical care, therapeutic nihilism toward invasive
procedures, and risk of delirium with therapeutic intervention
and polypharmacy. Cognitive impairment without dementia is
more prevalent and includes a spectrum of age-related
cognitive decline to mild cognitive impairment. Gharacholou
et al® showed that after MI, even mild cognitive impairment
was associated with less invasive care, and less referral and
participation in cardiac rehabilitation, with moderate to severe
cognitive impairment associated with worse risk-adjusted
1-year survival. The NCDR (National Cardiovascular Data
Registry) Chest Pain—MI Registry provides a unique opportu-
nity to evaluate the relationship between cognitive impair-
ment as abstracted from the medical chart and received care
and outcomes in a contemporary US cohort of patients with
MI. In this study, we specifically sought to report the
prevalence of cognitive impairment among older patients
with MI and explore the association of the presence and
degree of cognitive impairment with use of evidence-based
cardiac therapies and in-hospital mortality after MI.

Methods

The data, analytic methods, and study materials will not be
made available to other researchers for purposes of repro-
ducing the results or replicating the procedure.

Data Source and Analysis Population

All patients enrolled with ST-segment—elevation myocardial
infarction (STEMI) and non—ST-segment—elevation myocardial
infarction (NSTEMI) in the NCDR Chest Pain—MI Registry from
January 1, 2015, to December 31, 2016, were included in the
initial study population (n=293 197 from 781 hospitals). The
NCDR Chest Pain—MI Registry, formerly known as NCDR
Acute Coronary Treatment and Intervention Outcomes Net-
work Registry—GWTG (ACTION Registry—Get With the
Guidelines), serves as a hospital data collection and evalua-
tion mechanism for patients with Ml in the US and has been
described previously.” All participating hospitals were
required to comply with local regulatory and privacy guide-
lines and, if required, to secure institutional review board
approval. Because data were used primarily at the local site
for quality improvement, sites were granted a waiver of
informed consent under the common rule. The Duke Clinical
Research Institute served as the data analysis center and has
an agreement to analyze the aggregate deidentified data for
research purposes. For this analysis, patients <65 years of
age (n=148 843), and patients with missing information
(n=415), or unknown status for the cognition variable
(n=9223) were excluded. The final study population consisted
of 134 716 patients.

Cognition Variable

Baseline cognitive function was added as a data field to the
NCDR Chest Pain-M| Registry case report in March 2014
(version 2.4). Data abstractors scored cognition on 3 levels of
neuropsychiatric functioning: normal, mildly impaired, or
moderate to severely impaired. Mildly impaired cognitive
function includes mild dementia, not limiting simple
exchanges, and mild depression. Such mild impairments
may be identified only by family or may be a comorbid
diagnosis treated with medications yet requiring minimal
support. Short-term memory loss is often present from the
beginning of this spectrum. Moderate or severely impaired
cognitive function includes notable short-term memory loss,
disorientation, and/or confusion, which limit the ability
to participate in simple exchanges. Moderate to severe
cognitive impairment may also result from severe depres-
sion, which has many of the same manifestations and
consequences.

Statistical Analysis

Descriptive statistics were summarized as medians with 25th
and 75th percentiles for continuous variables and as
percentages for categorical variables. Differences between
groups were compared by use of Kruskal-Wallis test for
continuous variables and Pearson’s chi-squared test for
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categorical variables. Baseline cognitive function was strati-
fied into the 3 abstracted groups based on the presence and
degree of cognitive impairment (no cognitive impairment, mild
cognitive impairment, and moderate/severe cognitive impair-
ment) separately for STEMI and NSTEMI cohorts. Baseline
demographics, presentation characteristics, in-hospital treat-
ments, and outcomes were compared among the 3 groups. In
particular, the frequency and timeliness of reperfusion therapy
(thrombolysis and primary percutaneous coronary interven-
tion [PCI]) was determined among patients with STEMI, and
the frequency of medical therapies (aspirin, P2Y, receptor
inhibitor, statin, beta-blocker, angiotensin-converting enzyme
inhibitor /angiotensin receptor blocker) administered within
24 hours of presentation and at hospital discharge, as well as
frequency of in-hospital cardiac catheterization and revascu-
larization (PCI and coronary artery bypass grafting [CABG])
were determined among both STEMI and NSTEMI patients.

For the in-hospital all-cause mortality, we further excluded
patients transferred out (n=7041). Thus, for this analysis, the
sample consisted of 127 675 patients. To investigate the
association between in-hospital mortality and cognition status
separately by MI type, logistic generalized estimating equa-
tion regression with an exchangeable working correlation
matrix to account for within-hospital clustering of outcome
was used to model the probability of in-hospital mortality.®
Adjusted odds ratios (ORs) with 95% Cls were calculated for
mildly impaired and moderately/severely impaired cognition
with normal functioning as the reference. Covariates for these
models included variables from the published and validated
mortality model’ as well as additional covariates. The full list
of covariates includes demographics (age, sex, race, weight),
medical history (hypertension, diabetes mellitus, current/
recent smoking, dyslipidemia, prior M, prior PCI, prior CABG,
prior heart failure, prior stroke, prior peripheral arterial
disease, prior atrial fibrillation/flutter, cancer), characteristics
on presentation (heart failure, heart rate, systolic blood
pressure, cardiac arrest, cardiogenic shock), laboratory
results (initial hemoglobin, creatinine clearance, troponin
ratio), medications prior to admission (aspirin, clopidogrel,
warfarin, beta-blocker, angiotensin-converting enzyme inhibi-
tor, angiotensin receptor blocker, aldosterone antagonist,
statin, nonstatin lipid-lowering). A value of P<0.05 was
considered significant for all tests. All statistical analyses
were performed in SAS software version 9.4 (SAS Institute,
Cary, NC).

Results

Patients With STEMI

Among 43 812 patients with STEMI with documented cogni-
tive status, cognitive impairment was present in 5.9% (3.9%

mild cognitive impairment and 2.0% moderate/severe cogni-
tive impairment). Compared with patients with STEMI with
normal cognition, patients with STEMI with cognitive impair-
ment were older, of lower body weight, and had more
comorbidities, including hypertension, diabetes mellitus, atrial
fibrillation /flutter, prior stroke, and peripheral arterial disease
(Table 1). Patients with cognitive impairment also had sub-
stantially greater impairment in mobility and greater require-
ment for assistance with activities of daily living. Heart failure
and cardiogenic shock on presentation were greater among
patients with STEMI with cognitive impairment. Compared with
patients with normal cognitive function, ambulance transport
use was 38.8% greater and use of prehospital ECG was 17.6%
greater among patients with cognitive impairment (Table 1).
Although the duration of symptom onset to first medical
contact (FMC) was shorter among patients with cognitive
impairment, a significantly lower proportion of patients with
cognitive impairment underwent ECG within 10 minutes of
emergency department arrival.

Patients with cognitive impairment were less frequently
treated with cardiac medical therapies including aspirin or a
P2Y,, receptor inhibitor within 24 hours or parenteral anti-
coagulation in-hospital compared with patients without cog-
nitive impairment (Table 2). There was only marginal numeric
difference in rate of primary PCI by cognitive status (no
cognitive impairment, 92.1% versus mild cognitive impair-
ment, 92.8% versus moderate/severe cognitive impairment,
90.4%; P=0.03). Excluding primary PCl-treated and throm-
bolytic-ineligible patients, use of thrombolytic therapy was
lower among patients with cognitive impairment (no cognitive
impairment, 40.9% versus mild cognitive impairment, 27.4%
versus moderate/severe cognitive impairment, 24.2%;
P<0.001). Duration from FMC to device was slightly longer
among patients with cognitive impairment, and use of CABG
was significantly lower among patients with cognitive impair-
ment. At discharge, there was no difference in use of aspirin
or beta-blocker; however, use of P2Y,, receptor inhibitors,
angiotensin-converting enzyme inhibitor/angiotensin receptor
blocker and statin was lower among patients with cognitive
impairment.

Clinical outcomes

Compared with patients with normal cognitive function,
patients with mild cognitive impairment had roughly 2.5-fold
and patients with moderate /severe cognitive impairment had
about 4-fold higher in-hospital mortality (Figure). After risk
adjustment, cognitive impairment remained significantly asso-
ciated with higher in-hospital mortality (mild: OR, 1.3, 95% ClI,
1.1-1.5; moderate/severe: OR, 2.2, 95% Cl, 1.8-2.7). Among
patients discharged alive, 85.6% of patients with normal
cognitive function were referred for cardiac rehabilitation,
while 79.4% of patients with STEMI with mild cognitive
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Table 2. In-Hospital Management and Outcomes by Presence and Degree of Cognitive Impairment Among Patients With STEMI

and NSTEMI
STEMI NSTEMI
Moderate/
Severe Moderate /Severe
No Cognitive | Mild Cognitive Cognitive No Cognitive | Mild Cognitive | Cognitive
Impairment Impairment Impairment Unknown Impairment Impairment Impairment Unknown
(n=41206) | (n=1709) (n=897) (n=3283) (n=83 395) | (n=5180) (n=2329) (n=5940)
Medications within 24 h
Aspirin 98.4 96.7 95.5 93.4 97.6 95.6 94.1 95.5
P2Y4, receptor inhibitor 89.2 81.3 70.7 771 50.1 39.6 31.0 45.8
Beta-blocker 81.6 76.7 67.3 62.6 81.1 78.1 73.3 75.3
ACE inhibitor/ARB 44.7 36.8 25.6 30.5 40.4 35.5 30.5 35.1
Statin 76.4 68.4 58.1 57.7 67.8 63.0 53.7 60.6
Any anticoagulant 96.8 934 90.0 93.3 93.0 86.0 81.8 90.1
during hospitalization
Reperfusion/revascularization
ECG within 10 min 76.1 57.1 53.0 70.0 63.1 453 39.1 57.1
of ED arrival*
Cardiac catheterization 84.7 50.3 24.6 71.6
Overall reperfusion 95.4 93.6 90.6 93.5 NA NA NA NA
Fibrinolysis" 40.9 274 24.2 29.1 NA NA NA NA
Primary PCI 92.1 92.8 90.4 90.5 NA NA NA NA
PCI 49.4 27.3 12.7 41.4
CABG 5.3 2.3 0.7 33 10.9 33 0.8 7.9
Overall revascularization 59.7 30.5 13.5 48.7
First medical contact 78 (64, 97) | 81 (66, 102.5) | 83 (70, 107) | 82 (67, 103) | NA NA NA NA
to device time, min
Medications/interventions at discharge
Aspirin 98.3 96.2 92.3 96.9 96.9 93.3 87.9 95.1
P2Y4, receptor inhibitor 93.1 88.4 82.5 91.2 75.3 62.3 55.4 72.0
Beta-blocker 97.5 95.7 91.2 95.9 96.2 93.3 88.5 94.0
ACE inhibitor/ARB 75.1 69.9 63.2 735 66.4 62.9 56.8 62.6
Statin 97.7 94.8 88.8 96.3 95.1 89.8 83.7 92.6
Cardiac rehabilitation referral* | 85.6 79.4 75.8 781 75.6 61.7 50.2 7.9

Continuous variables are expressed as median (25th, 75th percentile) and categorical variables are expressed as percentages. ACE indicates angiotensin converting enzyme; ARB,
angiotensin receptor blocker; CABG, coronary artery bypass grafting; ED, emergency department; NA, not applicable; NSTEMI, non—ST-segment—elevation myocardial infarction; PCI,

percutaneous coronary intervention; STEMI, ST-segment—elevation myocardial infarction.
*Among patients evaluated first in the emergency department.

1'E><cluding primary PCI treated and fibrinolysis ineligible patients.

fAmong patients discharged alive.

impairment and 75.8% of patients with STEMI with moderate /
severe cognitive impairment were referred for cardiac reha-
bilitation (P<0.001) (Table 2).

Patients With NSTEMI

Among 90 904 NSTEMI patients with documented cognitive
status, cognitive impairment was present in 8.3% (5.7% mild

cognitive impairment and 2.6% moderate/severe cognitive
impairment). Compared with NSTEMI patients with normal
cognitive function, NSTEMI patients with cognitive impairment
were older, of lower body weight, with greater prevalence of
prior heart failure, atrial fibrillation/flutter, and stroke, but
similar rates of traditional atherothrombotic risk factors
(Table 1). Similar to patients with STEMI, NSTEMI patients
with cognitive impairment also had greater impairment in
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Figure. Unadjusted in-hospital mortality by presence and degree of cognitive impairment
among patients with STEMI and NSTEMI, excluding transferred-out patients (n=7041).
NSTEMI indicates non—ST-segment—elevation myocardial infarction; STEMI, ST-segment—

elevation myocardial infarction.

mobility and greater requirement for assistance with activities
of daily living, as well as greater heart failure and cardiogenic
shock on presentation.

Compared with patients with normal cognitive function,
use of cardiac medical therapy within 24 hours, as well as
cardiac catheterization (no cognitive impairment, 84.7%
versus mild cognitive impairment, 50.3% versus moderate/
severe cognitive impairment, 24.6%; P<0.001) was signifi-
cantly lower among patients with cognitive impairment, with
lowest use among patients with moderate/severe cognitive
impairment (Table 2). Both PCl and CABG were performed
less frequently among patients with cognitive impairment,
including those with mild cognitive impairment. At discharge,
use of all cardiac medications was lower among patients with
both mild and moderate/severe cognitive impairment.

Clinical outcomes

Compared with patients with NSTEMI with normal cognitive
function, patients with NSTEMI with mild cognitive impairment
had about 2-fold and patients with moderate /severe cognitive
impairment had roughly a 3-fold higher rate of in-hospital
mortality (Figure). After adjustment, cognitive impairment
remained significantly associated with higher in-hospital
mortality (mild: OR, 1.3, 95% Cl, 1.2—1.5; moderate/severe:
OR, 1.7, 95% Cl, 1.4-2.0). Similar to patients with STEMI,
referral for cardiac rehabilitation was significantly lower
among patients with both mild and moderate/severe cogni-
tive impairment (Table 2).

Discussion

In this large, contemporary cohort of older patients with Ml in
the United States, ~1 in 13 have cognitive impairment
documented in the medical record. Recognition of cognitive
impairment is important, as it permits provision of early

counseling to patients and caregivers, enhanced communica-
tion about symptoms and treatment decisions, and identifi-
cation of surrogate decision makers.? It also has implications
for medication adherence, and patient safety. Despite the
importance of early recognition of cognitive impairment and
large prevalence among older patients, there remain substan-
tial obstacles to its detection, including lack of physician time
and ability to screen, particularly during MI hospitalization, as
well as patient and physician discomfort with diagnosis and
disclosure, and stigma about documentation. Although med-
ical record documentation reflects recognition of advanced
dementia, milder cognitive impairment is often underdocu-
mented in medical charts even when physicians are aware of
it. In one study, medical records documented 83% of patients
with dementia, but only 26% of patients with cognitive
impairment without dementia.'® Therefore, it is likely that
patients with true mild cognitive impairment might have been
classified as having no cognitive impairment in our study, with
implications for underestimating the true differences in use of
evidence-based medical and invasive care as well as
outcomes between patients with and without mild cognitive
impairment.

We stratified our analysis by MI type because acute care
and presentation for STEMI and NSTEMI differ. Unsurprisingly,
patients with both STEMI and NSTEMI with documented
cognitive impairment, even mild cognitive impairment, have
greater medical comorbidities and greater impairment in
mobility and greater requirement for assistance with activities
of daily living. Use of ambulance transport and prehospital
ECG was more frequent among patients with cognitive
impairment. Despite a shorter duration of symptom onset to
FMC, patients with STEMI with cognitive impairment had
slightly longer duration from FMC to device time. This delay,
albeit relatively small, in time to reperfusion after FMC in
patients with cognitive impairment is potentially attributable
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to greater time required for ascertainment of symptoms, often
requiring corroboration from family members; establishing
goals of care; and obtaining informed consent. Contrary to
prior reports,®® we found only marginal differences in rates of
primary PCl between patients with STEMI with and without
cognitive impairment. In a multicenter registry of older
patients with acute MI from 2005 to 2008, Gharacholou
et al® found that having cognitive impairment with no
dementia was associated with 9.6% fewer cardiac catheter-
izations and 12.5% fewer PCls compared with patients without
cognitive impairment with no dementia. Similarly, Chanti-
Ketterl et al'’ also found that among 8331 patients with
STEMI for the years 2006-2007 registered in Florida’s
comprehensive inpatient surveillance system, even after
adjustment for age, sex, and race/ethnicity, patients with
dementia were 70% less likely to receive diagnostic cardiac
catheterization than patients without dementia. With devel-
opment of regional systems of care for STEMI over the past
decade with preestablished rapid treatment protocols,
patients with cognitive impairment and STEMI established
before hospitalization brought to the catheterization labora-
tory are more likely now to receive primary PCI similar to
patients with STEMI without cognitive impairment. However,
our findings of lower rates of fibrinolysis among patients with
STEMI with cognitive impairment are similar to previous
findings in STEMI cohorts.® Treatment with fibrinolysis carries
a risk of intracranial hemorrhage, which is likely greater
among patients with cognitive impairment who are older and
more likely to have greater absolute and relative contraindi-
cations for fibrinolysis such as prior intracranial hemorrhage,
use of chronic anticoagulation, uncontrolled hypertension,
and prior ischemic stroke. This explains, at least in part, the
persistence in lower use of fibrinolysis in patients with STEMI
with cognitive impairment despite the development of
regional protocols for fibrinolysis at non-PCI hospitals.

The prevalence of cognitive impairment among patients
with NSTEMI was greater than among patients with STEMI,
who tended to be younger and affected by fewer comorbidi-
ties. Patients with NSTEMI with cognitive impairment contin-
ued to receive fewer cardiac medications within 24 hours,
including antiplatelet medications, and rates of cardiac
catheterization as well as revascularization with PCl and
CABG were also substantially lower among patients with
NSTEMI with cognitive impairment. One explanation for lower
use of medical and invasive treatments for patients with
cognitive impairment is that such people may be vulnerable to
adverse effects of interventions or avoid them as based on
individual preferences and goals for care.® Patients, families,
and physicians must make assessments about future quantity
and quality of life in making treatment decisions. We found
that directives for comfort measures were greater even
among those with mild cognitive impairment. Although do not

resuscitate is not the same as not requesting coronary
angioplasty or cardiac bypass surgery, it might be an indicator
of a desire not to pursue aggressive treatment. The finding
that medical and invasive treatments were lower for patients
requiring assistance with activities of daily living and ambu-
lation, presumably with baseline lower quality of life, suggests
some consideration of marginal benefit of care in making
decisions.

In contrast to Gharacholou et al who found higher adjusted
mortality among patients with moderate/severe cognitive
impairment with no dementia but not mild cognitive impair-
ment with no dementia at 1 year after acute MI,® we found
30% higher adjusted in-hospital mortality even among patients
with STEMI with mild cognitive impairment I. This was
observed despite similar use of primary PCl, although use of
fibrinolysis was lower among patients with STEMI with mild
cognitive impairment. Given that cognitive impairment was
determined from chart documentation in this study, which is
more likely to document more advanced cognitive impair-
ment, it is possible that patients classified as having mild
cognitive impairment in this study may in fact have more
advanced cognitive impairment. Similar to patients with
STEMI, compared with patients with NSTEMI without cognitive
impairment, patients with NSTEMI with mild cognitive impair-
ment had 30% higher adjusted in-hospital mortality. A graded
relationship between severity of cognitive impairment and
adjusted in-hospital mortality was observed among both
patients with STEMI and NSTEMI. Our data are another
example of the risk-treatment paradox observed previously in
many MI cohorts,'> where therapies remain paradoxically
targeted toward lower-risk patients. Whether the provided in-
hospital care was appropriate or whether outcomes would be
improved with greater implementation of medical and invasive
therapies among patients with cognitive impairment cannot
be ascertained from these data. Inclusion of patients with
cognitive impairment in future studies of cardiac therapies will
inform how best to use such therapies in these patients.
Furthermore, clinical guidelines and appropriate use criteria
should reflect consideration of cognitive impairment in
treatment decision making for older MI patients.

Rates of referral for cardiac rehabilitation at hospital
discharge were lower among patients with cognitive impair-
ment. Cardiac rehabilitation improves physical functioning
and promotes positive behavioral and lifestyle changes.'®
Beyond improvements in physical function, exercise maybe
beneficial from a cognitive perspective,'* and there is
evidence that cardiac rehabilitation may improve cardiac
outcomes among patients with mild cognitive impairment.'®
Although patients with advanced cognitive impairment may
have difficulty in participating in cardiac rehabilitation,
patients with Ml with mild cognitive impairment have the
potential to derive benefit from cardiac rehabilitation. Given
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the strong association between presence and severity of
cognitive impairment with in-hospital mortality, it is vital for
treating professionals to be adept at recognizing cognitive
impairment and appropriately managing noncardiac in addi-
tion to cardiac conditions during and after hospitalization.

Limitations

Several limitations should be considered. First, classification
of cognitive impairment was taken from chart review and not
confirmed by formal testing. In addition, cognitive status was
either missing or unknown in 7% of the study population.
Consequently, the prevalence of cognitive impairment in this
study is lower than noted in older adults in the general
population.? Although recognition of more advanced cognitive
impairment is less ambiguous, categorizing mild cognitive
impairment can be more subjective and likely underestimated.
Second, the effect of cognitive impairment on the occurrence
of MI cannot be determined from this study. Third, the data
source lacks precision on reasons (eg, physician and patient
preference) for not using individual medications and proce-
dures. Factors beyond those captured on the data collection
form may represent unmeasured confounders that con-
tributed to the discrepancy in therapies provided to patients
with cognitive impairment, and future registries should collect
data on reasons why certain therapies are not used in
individual patients. Patients transferred out were excluded
from the in-hospital mortality analysis, as outcomes after
transfer out are not recorded. Thus, it is unknown whether in-
hospital outcomes after transfer differ among patients with
and without cognitive impairment, as is whether presence and
degree of cognitive impairment is associated with the decision
to transfer. Finally, causes of in-hospital death, as well
outcomes after discharge, including mortality and quality of
life, cannot be determined in this study.

Conclusion

Approximately 1 in 13 older patients with Ml in the United
States have cognitive impairment documented in medical
charts. Patients with NSTEMI with cognitive impairment
received less medical and invasive cardiac care during index
hospitalization. Patients with STEMI with cognitive impairment
received less fibrinolysis but similar primary PCl. After
adjustment for patient risk factors associated with mortality
after MI, presence and degree of cognitive impairment
remains associated with increased in-hospital mortality.
Improving outcomes of this patient population requires
understanding the MI presentation in context of other medical
conditions and patient goals of care. It also requires
addressing noncardiac risk for mortality during and after

hospitalization. Additional studies are needed to determine an
optimal approach to inform clinical decision making for older
patients with MI with cognitive impairment.
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